Polyamines promote neurite elongation of cultured rat hippocampal neurons.
The effects of spermine, spermidine and putrescine on the survival and morphology of hippocampal neurons obtained from rat embryos were investigated using low cell density culture. The number of surviving neurons gradually decreased in the control cultures, while addition of spermine significantly promoted neuronal survival. The survival-promoting effect of spermine was seen maximally at a concentration of 10(-8) M. On the other hand, spermidine and putrescine showed no significant effect on neuronal survival. The axon length of neurons cultured in the presence of spermine was significantly longer than that in the medium with no added spermine, indicating that spermine promotes process elongation. The concentration-effect curve for spermine was bell-shaped with the maximum effect at a concentration of 10(-8) M. However, the number of processes per soma, the elongation of dendrites and the process branching in axons were not significantly affected by the presence of spermine. Addition of spermidine and putrescine also promoted the axon elongation of cultured neurons, without affecting the branching number. The effects of spermidine and putrescine on neuronal growth were very similar to that of spermine in terms of the effective concentrations and the patterns of morphological changes. Since spermine specifically promoted neuronal survival while three polyamines affected the neuronal morphology in a similar manner, it is possible that the effects of polyamines on neuronal survival and neurite elongation are mediated by different mechanisms.